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The German Foundry Industry 


Recently, Prof. Piwowarski organised the first 
post-war conference of German foundrymen at the 
Technical High School, Aachen. It was attended by 
about 300 delegates and visitors, including three 
from this country. Mr. Arthur Whiteley, the 
British Controller of Iron Castings in Germany, 
and Mr. Edwards, the chief educational officer in 
the occupied territory, also participated, and inci- 
dentally earned the gratitude of their compatriots 
for their unfailing courtesy. The level of the tech- 
nical papers submitted was, we understand, not of 
very high standard, but we expect to have an oppor- 
tunity of examining them in detail later. During 
the discussion of one paper, a German assured his 
audience that he had visited many foundries in 
Great Britain in 1939, and he saw but little evi- 
dence of mechanisation and, in this respect, the 
British were well behind Germany. We have sel- 
dom encountered a more blatant cage of self- 
deception. 

The German foundry industry is short of both 
man-power and raw materials. The men have re- 
fused to work on purely night shifts, although this 
would have the result of spreading the demand on 
the power stations. They insist that they are too 
poorly fed to stand the additional strain. More- 
over, they are—to our mind, rightly—demanding 
the extra rations which have been accorded to the 
coal miners. To attract apprentices, there is a 
general desire to build hostels near the foundries, 
as at present living accommodation is inadequate 
for progress. At the moment, the hours worked 
depend on the availability of raw materials, and 
quite often this means but two or three days a 
week. Owing to the paper shortage, the com- 
munications submitted will not be printed, and as 
Die Giesserei [The Foundry] has not resumed pub- 
lication, much potentially useful information will 
remain unrecorded. Moreover the mass of German 
technicians have quite inadequate means of know- 


quate knowledge of what is happening in the rest 
of the world breeds totalitarianism, and this 
applies to technology as much as to other fields of 
knowledge. 

There are still a few ex-Nazis in the German 
foundry industry, whose first question is, “ Why 
do the British starve us?” They conveniently for- 
get that the rations they receive are provided by 
the American and British taxpayers. The children 
look as well fed as ours; the gross over-fed Ger- 
mans of pre-war days certainly have lost weight, 
but so they would under our régime! As for the 
genuine anti-Nazis, there séems to be a real desire 
to co-operate with other nations to promote tech- 
nical progress. Obviously they have something to 
contribute, as the surveys of their industries have 
shown, but before true co-operation can be estab- , 
lished, there should be a lead given by the Govern- 
ment, as to the over-all policy in this direction. 
If by technical and other co-operation, the basic 
industries of the Ruhr can be re-established to a 
point where they are economically self-supporting, 
the repercussions may be such as to affect favour- 
ably the standard of living in the rest of Europe. 
It would be helpful if Mr. Whiteley could spare 
the time to return to England to give, perhaps in- 
formally, his views to the home industry. He, by 
now, obviously knows the ironfoundry industry of 
the British occupied region better than anybody. 
It is a sine‘qua non that the Ruhr cannot re-estab- 
lish itself without a prosperous foundry industry, 
and political trends seem to favour this rehabili- 
tation. 
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The A.F.A. Technical Papers 


No fewer than fifty-five technical Papers were 
presented to the Detroit meeting of the American 
Foundrymen’s Association. With a membership of 
over 9,000 spread over the whole of the North 
American continent, the Association has unrivalled 
means of obtaining a quantity of technical papers. 
Perhaps this is the reason why such a well-balanced 
programme was presented. Of the Papers received 
by us, nine dealt with various aspects of grey iron 
foundry practice, seven with steel, four each with 
malleable and light alloys, and three with heavy 
non-ferrous. The balance were of general interest 
to all sections. One Paper in the light-alloy section 
(magnesium) discloses a new system of gating. It 
consists of lining a runner for the length of a 
casting having large vertical sides, with a cylinder 
of tinned steel skim gate for filtering the metal. 
Along the length of the runner is a slot gate 
leading directly into the casting. This contribution 
was made by Mr. H. E. ELtiotr and Mr. J. G 
Mezorr, of the Dow Chemical Company. In 
another Paper, PROFESSOR SACHS and his colleagues 
show how the tensile strength of sand-cast alumi- 
nium alloys is reduced by two to four times the 
percentage of the total cross section of the area 
occupied by inclusions. Where inclusions reach 
the surface of cast test-bars, the effect is still 
worse. A Paper by Mr. R. A. QuaptT, dealing with 
the heat-treatment of aluminium sand castings, 
points out that for two of the alloys studied, the 
elongation is improved if the components are 
allowed to age for one day at room temperature 
before artificial ageing. Otherwise the artificial 
ageing of such alloys develops high strength and 
hardness at the expense of elongation. An inter- 
esting contribution towards the solution of the 
pin-hole trouble in magnesium castings has been 
made by Mr. H. H. FarrFietD and Mr. A. E. 
MurTon. The attack on the problem was made 
by the establishment of causes. The remedies im- 
plied, or those well known are stressed. 

Passing on to copper base, we are unaware if 
many of our readers are worried with sludge when 
making manganese bronze. If this be so, we 
suggest investigating the melting technique or 
studying the Paper on “ Segregation in Manganese 
Bronze,’ by Mr. G. E. DaLBEY. Among recom- 
mendations in a Paper on cast Monel metal, by 
Mr. B. N. Ames and Miss N. A. Kann, are that 
titanium, lithium and zirconium additions will all 
cure nitrogen porosity, whilst titanium will also 
eliminate hydrogen. The keel block is to be pre- 
ferred as an indication of metal quality rather 
than the ordinary test-bar. What happens if im- 
pure copper is utilised for alloying grey cast iron? 
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A very complete answer is given by Mr. K f 
Rose and Mr. C. H. Loric It seems that lea 
and bismuth are, and zinc may be harmful, whils 
tellurium will give extra chill. A Paper by Dp 
C. NEGLER and Dr. R. L. DowDELL on the igo. 
thermal transformation of molybdenum cast iro, 
is the best of three dealing with the structure of 
cast-iron alloys, as much information is disclosed 
on the amelioration of strength properties by heat. 
treatment. Chill reduction by the use of silicon 
carbide is stressed in a Paper by Mr. E. A. Lory 
and his colleagues. This is an interesting subject, 
but this contribution does not add much to existing 
knowledge. 

American Papers on cupola practice are always 
illuminating. The two in our possession, by 
ProFEssOR H. E. FLANDERS (Thermochemical 
Analyses) and by Mr. E. V. Somers and Mr 
D. W. GUNTHER (Cupola Melting Phenomena), 
deal with the subject from two entirely different 
angles. The former is an attempt by the formuk. 
tion of two equations to postulate the heat of com. 
bustion and maximum combustion temperature, 
The second one attempts to show the effect of high 
temperature on the physical properties of the 
resultant metal and slag. The former is fairly 
straightforward but the latter is, to our mind, 
still rather nebulous on the data presented. 

The star Papers in our estimation were thos 
presented on the subject of steel castings. More- 
over, there is a curious interlocking. Mr. J. G. 
Kura and Mr. N. H. Keyser show how melting 
practice can influence impact strength, especially 
through sulphur control. Mr. Loric and Mr. A.R. 
ELSEN have produced a learned discourse on the 
“Occurrence of Intergranular Fracture in Cast 
Steel,” in which once again the sulphur inclusion 
bogey appears. Finally, it would appear from: 
communication by Mr. A. P. GAGNEBIN on th 
“Influence of Selenium on Sulphide Inclusions ani 


Ductility of Cast Steel” that the worries detailed— 
in the earlier Papers should now be a thing off 


the past. By selenium or calcium-selenium addi. 


tions to the ladle, intergranular sulphur inclusion— 


are balled up and most of the desirable properties 
are improved. The information given in_ this 


excellent Parer should be confirmed and publicisedf 


in this country. We regret that space alone pre 
vents reference to many other worth-while Papers. 


Hoganas Sponge Iron.—Uddeholm General Ager 





cies, Limited, Birmingham, have sent us a 12-pagi 
brochure on their sponge iron—a porous pure iron 
used in high quality steel production, which is prepared 
by reducing Swedish iron ore at a temperature below 
the melting point of iron. 
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tial pressure being registered by a 


Some Notes on the Surface _ storie tm manometer 


Moulding Materials Used for the 


Drying of Moulds’ Facing Me aeaail 


20 per cent. King’s Lynn Red. 


i : : . 
By A. Cracknell and F. Cousans pln ng! >. - ~egeaaiaaeae 
5.5 to 5 per cent. mcisture. 
This Paper describes an investigation into the sur- Properties (Average). 
face drying of moulds in the works of Catton & Com- Moisture 5.2 per cent. 
pany, Limited, Leeds. Preliminary work was carried Green compression 7.9 Ib. per sq. in. 
out on production moulds, but the major part of the Permeability 200. 
work has been carried out on moulds made in a stan- The mixture was prepared by dry mixing the ben- 


dard size box 18 in. square by 6 in. deep. The effect tonite with the dry sands. The whole was then milled 
of varying the volume and temperature of the air for a further five minutes after the addition of the 
passing over the surface of such a mould, when _ water. 


rammed with sand, has been studied and an attempt Backing Sand (used only in production moulds). 

made to correlate these factors with the time taken to Returned sand 96 per cent. 

dry out the surface layers of such a box. Since it is Moisture 3.5 to 4 per cent. 

not always possible to cast a mould immediately after No addition of bonding material was made to this 


it has been skin dried, some attention was directed mixture as it was found that adequate properties were 


towards finding how quickly the 
moisture in a skin-dried mould 
“struck back.” The effect of varia- 
tion in grain size and permeability 
of sands was considered. Some re- 
sults of air and torch drying are 
also recorded. 


Features of the Hot-air Dryer 

The hot-air dryer consists of a 
brick-lined kiln, which is heated by 
means of a gas burner. A fan 
blows air through this kiln and, 
together with the products of the 
combustion of the coal gas, the 
now-heated air passes along a pipe, 
so arranged that the hot air is 
directed down on to the surface of 
the mould to be dried. Measure- 
ment of the temperature of the hot 
air was effected by means of a 
thermocouple inserted in the air 
pipe, the leads going to a continu- 
ous recorder. Though it is realised 
that these temperatures may not be 
absolutely correct, since the correct 
temperature measurement of gas is 
not easily achieved, it is felt that 
they are accurate enough for the 
purposes, required. 

To facilitate measurement of the 
volume of air delivered by the 
apparatus, a pipe, 9 ft. long and 
6 in. diameter, was fitted over the 
inlet to the fan. The rate of air- 
flow through this pipe was 
measured by means of a pitot tube 
inserted into the air stream half- 
way along this pipe, the differen- 





* A Paper presented at the Nottingham 
Conference of The Institute of British 
Foundrymen. 
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Fic. 1.—THERMAL GRADIENTS OF PRODUCTION MOULDs. 


Moutp 1.—Surface area, 46.6 sq. ft.; drying time, 65 min.; T° of drying 
air, 275 deg. C.; rate of flow of drying air, 530 cub. ft. per min.; total 
volume of coal gas used, 860 cub. ft.; shop humidity, 53 per cent.; moisture 
content of mould surface, 4 per cent. Properties of sand used: H,O = 5.6 
per cent., G.C. = 8.6, and P = 215. 
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Fic. 2.—THERMAL GRADIENTS OF PRODUCTION MOULDs. 

Moutp 2.—Surface area, 10.4 sq. ft.; drying time, 51 min.; T° of drying 
air, 275 deg. C.; rate of flow of drying air, 533 cub, ft. per min.; total volume 
of coal gas used, 808 cub. ft.; shop humidity, 60 per cent.; moisture content 
of mould surface, 5.2; sand properties as Fig. 1. 
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Fic. 3.—THERMAL GRADIENTS. 


MouLp No. 3.—Surface area, 32.2 sq. ft.; drying time, 61 min.; T° of 
drying air, 280 deg. C.; rate of flow of drying air, 530 cub. ft. per min.; 
total volume of coal gas used, 611 cub. ft. per min.; shop humidity, 51 per 
cent.; moisture content of mould at surface, 5.3; 2 in. down, 3.6; painted 
30 min. before determination; box used, 6 ft. dia.; patt., 5 ft. 5 in., 6 in. face; 
sand properties, H,O 5.4, G.C. 8.9, P 220. 
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Fic. 4.—THERMAL GRADIENTS. 


Mou.Lp 4.—Surface area, 38.6 sq. ft.; drying time, 72 min.; T° of 
drying air, 260 deg. C.; rate of flow of drying air, 520 cub. ft. per min.; 
total volume of coal gas used, 1,119 cub. ft.; shop humidity, 45 per 
cent.; moisture content of mould at surface, 5.4; 2 in. down, 4.6 per 
cent.; carrying an almost flat surface, a similar box was superimposed 
to protect the surface from the corrugated-iron sheets; sand properties, 

H.O 5.7, G.C. 8.8 lb., P 210. 
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Fic. 5.—THERMAL GRADIENTS. 


MouLp No. 5.—Surface area, 51.3 sq. ft.; drying time, 55 min.; T° of 
drying air, 290 deg. C.; rate of flow of drying air, 480 cub. ft. per min.; total 
volume of coal gas used, 860 cub. ft.; shop humidity, 65 per cent.; moisture 
content of mould at surface, 2.1 per cent.; 2 in. down, 3.9 per cent.; mould 
surface painted; properties of sand used, H,O 5.5, G,C. 8.3 Ib., P 200, 
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Surface Drying of Moulds 





developed by tempering the re 
turned sand with the water. 


Properties. 


Moisture, 3.5 per cent. 
Green compression, 7.0 Ib. 
Permeability, 190. 


Mould Paint. 


Zircon flour, 14 Ib. 
Bentonite, 7 ozs. 
Molasses, 4 pint. 
Sulphite lye, 4 pint. 
Water, 4 pints. 


Preparation. 


The zircon flour and bentonite 
were first mixed dry and _ then 
thoroughly stirred with half of the 
water. The molasses was mixed 
with a little of the remaining water 
and then added to the zircon flour 
and bentonite, together with the rest 
of the water and the sulphite lye, 
The whole was then thoroughly 
mixed. 


[The mixture has a_ specific 
gravity from 1.80 to 1.85.] 


Initial Work on the Skin Drying 
of the Production’ Moulds 


Before any work on the surface 
drying of standard moulds was put 
in hand, it was felt that a study of 
the conditions in the drying of pro- 
duction moulds which were giving 
satisfactory results should be made. 
Thus, the drying of a number of 
production moulds was observed 
and the fellowing factors noted as 
being points likely to influence the 
time taken to dry a mould:—{1) 
Surface area of the mould; (2) tem- 
perature of the air from the skin 
dryer; (3) volume of air from the 
skin dryer; (4) volume of coal gas 
used to heat the air; (5) the charac- 
teristics of the moulding sand, and 
(6) the relative humidity of the shop 
atmosphere. 

Note was also made of the mois- 
ture content of the surface } in. of 
the mould and the moisture con- 
tent of the sand approximately 2 in. 
away from the surface of the 
mould, and the time (as judged by 
the operator) taken to skin-dry the 
mould. It was then thought 
necessary for the surface of the 
mould to achieve temperatures in 
excess of 100 deg. C, in order that a 








AUG 


mould 
Therm 
placed 
mould 
small | 
of the 
gradie 
gainec 
for th 
meter 
period 
these 
ally n 
been 
heat 
gradie 
The 
Figs. 


(1) 
little « 
temps 
final 

(2) 
face « 
C. in 

(3) 
the n 
tions! 

(4) 
surfa 
area 
wher 
likely 

(5) 
of 30 
ing o 


Sir | 


Th 
1947- 
ment 
and 
for 1 
istry; 
gists: 
Instit 
tice), 
Cates 
cases 
the 
B.Sc. 
sessic 
ber 7 












7 


ds 





ite 
then 
“the 
ixed 
ater 
lour 
rest 
lye, 
ghly 


cific 


skin 


| gas 
arac- 

and 
shop 


nois- 


con- 
2 in, 
the 


: the 
ught 

the 
S in 
lata 








AUGUST 7, 1947 


mould be skin-dried effectively. 
Thermometers were accordingly 
placed at different depths from the 
mould surface, all within a fairly 
small area, so that some knowledge 
of the rate of heating and thermal 
gradients of the mould might be 
gained. The depths recorded are 
for the mid-points of the thermo- 
meter bulbs. During the drying 
period, temperatures indicated by 
these thermometers were periodic- 
ally noted and the results have 
been plotted, both in the form of 
heating curves and_ thermal 
gradients. 

The data obtained are shown in 
Figs. 1 to 8 


Conclusions 


(1) It would appear that there is 
little or no relationship between the 
temperature of the mould and its 
final moisture content. 


(2) It is not necessary for the sur- 
face of the mould to reach 100 deg. 
C. in order to be “ skin dried.” 

(3) The temperatures attained by 
the moulds bear little or no rela- 
tionship to each other. 


(4) The rate of drying over the 
surface of a box varies from one 
area to another, being slowest 
where the disturbance of the air is 
likely to be least. 


(5) Temperatures of air in excess 
of 300 deg. C. caused surface spall- 
ing of the moulds. 


(To be continued.) 


Sir John Cass Technical 
Institute 


The prospectus for the session 
1947-48 discloses that the Depart- 
ment of Metallurgy is well staffed 
and organised to prepare students 
for the Rceyal Institute of Chem- 
istry; the Institution of Metallur- 
gists; City and Guilds of London 
Institute (including Foundry Prac- 
tice), and Higher National Certifi- 
cates in Metallurgy. In many 
cases, the objectives are covered by 
the course laid down for the 
B.Sc.(Eng.) Metallurgy. The 
session siarts on Monday, Septem- 
ber 22. 
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Fic. 6.—THERMAL GRADIENTS. 

Mou_p No. 6.—Surface area, 42.3 sq. ft.; drying time, 74 min.; T° of 
drying air, 250 deg. C.; rate of flow of drying air, 500 cub. ft. per min.; 
total volume of coal gas used, 432 cub. ft.; shop humidity, 59 per cent.; 
moisture content of mould at surface, 2.9 per cent.; 2 in. down, 5.5 per 
cent.; surface painted, then air dried; properties of sand used as Fig. 5; T° 
readings were taken at two places, both being well exposed to hot air. 
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Fic. 7.—THERMAL GRADIENTS. 

Moutp No. 7.—Surface area, 17 sq. ft.; drying time, 70 min.; T° of air 
drying, 300 deg. C.; rate of flow of drying air, 340 cub. ft. per min.; total 
volunte of coal gas used, 990 cub. ft.; shop humidity, 60 per cent.; moisture 
content of mould at surface, 2.7; 2 in. down, 4.4 per cent.; air dried on 
surface; sand properties, H.O 5.4, G.C. 8.3 Ib., P 220. 


r 2 
DEPTH 




















125 
VIOO}- — SURFACE GAS TURNED DOWN 
w ° 
esr 60 MINS 
2 - 1 45 
gt 30 
ws 
2 iS 
“ ] l L l nl 
fe) 15 30 45 60 75 "3 2 5 
TIME (MINS) DEPTH 


Fic. 8.—THERMAL GRADIENTS. 

Mou.tp No. 8.—Surface area, 51.4 sq. ft.; drying time, 60 min.; rate of 
flow of drying air, 355 cub. ft. per min.; volume of coal gas used, 620 cub. ft. 
+ 160 cub. ft. after turning down gas; total, 780 cub. ft.; moisture content 
of mould at surface, 6.9 per cent.; 2 in. down, 3.7 per cent.; lightly painted; 
gas lowered after 41 min.; air T° then 335 deg. C. was reduced to 250 deg. C. 
when the mould was removed; sand properties as Fig. 7. 
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Correspondence 


(We accept no gorge for the statements made or the 
spinions expressed by our correspondents.) 


RECRUITMENT OF BOYS INTO THE FOUNDRY 
INDUSTRY 


To the Editor of the FOUNDRY TRADE JOURNAL 


Sir,—As is well known, the lack of boys and youths 
taking up foundry work will have disastrous effects 
upon the industry’s future unless something is done to 
fill the gaps being left by the older craftsmen. Many 
excellent schemes have been put forward from time 
to time by various sections of the industry, but as I 
personally see it, unless managements work out a plan 
of action, then all the scheming imaginable is of no 
avail. Apart from finding methods of improving 
foundry conditions, which in itself is all important, I 
believe that one has first to offer boys a first-class 
chance of becoming skilled craftsmen, then, having 
induced them to enter the industry, finding ways and 
means of retaining them. This, in effect, means 
keeping them interested in their career. Both problems 
are closely inter-linked. 

The inducement of the boys into the foundry can 
best be accomplished by arousing their interest during 
the last year or two at school. The elements of foundry 
practice should be included in the. curriculum at all 
technical colleges, as is woodwork, sheet-metal work, 
machining, etc., and visits to foundries arranged. (I 
might add that two foundries in Bristol received visits 
from a class of boys about to leave school, with the 
result that a number of them have now joined the 
firms as foundry apprentices.) Having aroused the 
boys’ interest, some comprehensive scheme of training 
should be offered. With a large firm, the boy usually 
has the facilities for an all-round training, but with a 
smaller foundry his scope is limited. When this is 
the case, it is up to the managements of the various 
foundries in the district to get together and form a 
scheme, which may take on the following outline: — 

(1) Set up a committee, representing the foundries 
concerned, to recruit and direct boys into the industry; 
(2) each apprentice to be allocated to a particular 
foundry, but during the course of his apprenticeship, he 
is moved around to other foundries to gain experi- 
ence in all branches of the industry, e.g., cast iron, 
brass and bronze, light alloys, etc.; (3) all schools in 
the district should be informed of the scheme and a 
meeting arranged between the governing council and 
headmasters; (4) facilities for further study should be 
encouraged at part-time or evening classes in foundry 
technology up to London City and Guilds standard. 

Having aroused the boy’s interest in the foundry 
while at school and induced him to become an appren- 
tice by offering him a good training scheme, it next 
remains to stimulate further interest. To my mind, 
the most successful way is the formation of a junior 
branch of the LB.F. which could meet monthly and 
take the form of a discussion group (appertaining to 
foundry work and its problems) and social evening. 
Works visits could be arranged and the boys co-opted 
in turn to the local Council meetings of the I.B.F. 
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I feel that only by carrying out a scheme such as 
outlined is the foundry industry going to get its recruits 
and cater for its future craftsmen. The initiative lies 
with management for future organisation. Let the boys 
and their parents see that the industry is interested, 
has their welfare at heart, and the lack of recruits will 
be one more problem solved.—Yours, etc., 

D. F. B. Tepps. 

8, Braemar Crescent, 

Filton Park, Bristol, 7. 
July 29, 1947. 

[This letter is a typical over-simplification of the 
problem. So far as (1) is concerned, this has been 
carried out in some districts, e.g., London, Manchester, 
Birmingham, Scotland, etc. (2) This is only applicable 
in certain areas. (3) The Ministry of Education have 
fixed yiews on this. (4) There are, in most foundry 
areas, adequate facilities for teaching foundry practice 
to the City and Guilds Standard. Junior sections are 
excellent, provided they supplement and do not clash 
with organised progressive studies —Ep1Tor.] 





Visual Education 


Our representative recently paid a visit to the offices 
of Educational Publicity, Limited, to ascertain just 
what progress was being made with the production of 
wall charts and film strips for teaching foundry prac- 
tice. It was satisfactory to ascertain that the complete 
series is within measurable distance of completion. Our 
advice was sought as to whether the charts should be 
on stiff board or be capable of being rolled up. We 
favoured the latter, as permanent exhibition is likely 
to bring about complete disregard by those constantly 
near them. The C.F.A. announce the availability of 
Film Strip No. 3—‘ Fixing Cores in Position,” which 
together with the lecture notes costs 12s. 6d. It may be 
obtained from the secretary of the Council of Iron- 
foundry Associations, Derbyshire House, Belgrove 
Street, King’s Cross, London, W.C.1. 


New B.C.1I.R.A. Member Firms 


The B.C.1.R.A. has elected the following firms as 
members, appointed representatives shown in 
brackets : — 

Beans Industries, Limited, Tipton (Mr. W. Barnes), 
Fodens, Limited, Sandbach, Cheshire (Mr. E. J. 
Phipps); Oliver Gibson & Sons, Leeds (Mr. 
F. Oliver Gibson); Ransome & Marles Bearing Com- 
pany, Limited, Newark, Notts (Dr. J. L. Robinson); 
Russell, Newbery & Company, Limited, Dagenham (Mr. 
J. Mustart), The Hymatic Engineering Company, 
Limited, of Redditch, has joined as a trade member, 
with Mr. R. B. Elliott as representative. 








Foundry Plant Disposal 


Some useful foundry plant is being offered by tender 
No. 272,001, due to be in the hands of the Director 
of Contracts at 10 a.m. on August 15 at the Ministry of 
Supply, Great Westminster House, Horseferry Road, 
London, S.W.1. The material, which includes much 


core-making plant, is located in Smethwick. 
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DISCUSSION ON 


Control of Bronze Melts for 
the Production of Pressure- 


tight Castings 


by W. A. Baker, B.Sc., A.I.M. 


DISCUSSION 


After Mr. BAKER had introduced his Paper at the 
44th annual conference at Nottingham on June 19, a 
lively discussion ensued, opened by Mr. A. DunLop. 
(The Paper was published in this JourNaL on July 10, 
pages 229-233). Mr. Dunlop said that once again 
they were indebted to Mr. Baker for a very fine review. 
It was one thing to carry out laboratory work, but it 
was much more difficult to translate that work into 
practice, and this Paper would be of great use to 
foundrymen in drawing their attention to the develop- 
ments that had taken place. 

Referring to the Author’s statement that a degree of 
porosity was permissible in certain castings, and that 
in some castings it was desirable to control and disperse 
the porosity, Mr. Dunlop said he could endorse the use- 
fulness of the methods set out in the Paper, and also 
the effectiveness of the degassing treatment for com- 
pletely removing porosity. He recalled that some years 
ago, he was attached to a firm which made chilled cast- 
ings up to 2 in. thick and 6 in. wide, which had to be 
rolled down to a very thin gauge, 10 or 15 thousandths of 
an inch, and if there were the least trace ‘of porosity in 
that material, it was soon perceptible, so it was neces- 
sary to produce completely gas-free ingots. 

Another important feature of producing sound, chilled 
castings was the rate at which the mould was filled. 
He realised that was a little outside the scope of the 
Paper, which only referred to the treatment of the melt, 
but he would like to discuss the possibility of producing 
pressure-tight castings by the application of controlled 
rates of pour. 

Many foundrymen would be conversant with the 
work of Ronceray, who advocated pencil gates for 
iron castings and the pouring of very heavy sections 
at slow rates, and Mr. Dunlop said he could confirm 
that this technique produced very satisfactory results 
with bronze castings, where a slow rate of pour 
resulted in progressive solidification and hence a sound 
casting. 


Temperature Gradient 


Mr. BAKER said the point which Mr. Dunlop had 
raised was a rather specialised one, relating to chilled 
castings, which came into the category of castings where, 
if thoroughly degassed metal were made, there could 
be such steep temperature gradients that porosity was 
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virtually eliminated. With sand 
castings the rate of heat extrac- 
tion was slower, but it was un- 
doubtedly true that if one 
poured slowly through pencil 
gates, one could steepen the 
temperature gradients and im- 
prove the over-all soundness of 
the castings, but by using that 
technique with a sand casting, 
one would not eliminate poros- 
ity to anything like the same 
extent possible in a chilled cast- 
ing. One was still liable to 
have sections where, even if 
two equal sections were joined 
together, there must be a local hot spot, where soli- 
dification tended to be slower than elsewhere, and the 
recommendations in the Paper were intended to deal 
with such parts of a casting which caused trouble 
in practice. 
Oxidation of Melts 

Mr. J. A. REYNOLDs recalled that 20 years or so 
ago, when they did not have quite so many Papers and 
discussions on non-ferrous as compared with fer- 
rous work, many branch discussions hinged on oxida- 
tion. Everyone seemed to be scared of oxidation, but 
at the time he had taken the view that they had far more 
trouble with gas unsoundness than with oxidation. His 
firm deliberately oxidised their melts, though only 
slightly. They tried various methods, and nowadays 
they still used successfully a proprietary flux with a 
strengths rose, densities were better, and they reached 
manganese-ore base, with the result that their tensile 
a certain measure of pressure tightness. 

It was true, as Mr. Dunlop had said, that getting a 
gas-free metal in the laboratory was a totally different 
thing from getting it in any given cast in the foundry, 
and his (the speaker’s) experience was that one had to 
deal with the particular casting and the conditions 
which it had to meet. If one could cast under pressure, 
there was a much better chance of getting a pressure- 
tight casting than if one did not do so. If one had 
an unevenly sectioned casting, machine moulded, with 
no runner bushes. and the height of the head was, say, 
an inch above the casting, one would probably find 
it unsound at an uneven section. In many cases, 
even for jobbing work, they had dispensed with risers, 
with consequent saving in cutting-off costs and the 
amount of metal melted. 

To his mind, it was not just a question of getting gas- 
free metal. He agreed that was very important, and, 
as he had already said, they deliberately tried in his 
works to maintain a slightly oxidising atmosphere, but 
even more than that was required. There were several 
methods. One method was to cast through the riser 
on to a thicker section, leaving the remote and thinner 
parts of the casting to solidify progressively. Another 
method was to cast under pressure without risers; 
wherever possible it was advisable and it could be 
done without risers. 

In conclusion, Mr. Reynolds desired to endorse the 
value of the Paper and the work which had been done, 
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and he added that his firm had experiments in hand 
at the moment using two different types of gas-eliminat- 
ing flux; one was a proprietary, and they were using 
manganese-ore treatment as a check against it, Their 
first experiments had not given very conclusive results, 
and he was inclined to think that might be due to 
some inconsistent casting conditions, so the experiments 
would be repeated. 


Degassing Treatments 


Mr. BaKER, in reply, said he would like to enlarge 
a little on some of the points which Mr. Reynolds had 
raised. First, on the question of methods of degassing, 
he said he had been a little cautious in the Paper about 
the effectiveness of oxidation treatments for some 
bronzes. It was a simple matter to show on theoretical 
grounds that if alloys contained appreciable amounts of 
phosphorus and zinc, oxidation treatment could not be 
expected to be a very rapid method of degassing. He 
had already published some results in reply to discus- 
sion on earlier Papers (Journal Institute of Metals, 
1944), and those might be of some interest. He had 
with him some figures for phosphor bronze containing 
4 per cent. of phosphorus, which was gassed with hydro- 
gen deliberately in the furnace and the castings poured 
had quite low densities, of the order of 8.5, when the 
maximum density was about 8.9. That meant those 
castings contained something like 5 per cent. of cavities. 
The melt was heated for a further 20 min. under an 
oxidising flux, and at the end of that time the metal 
was just as gassy as when it started. The result was 
parallel with other results they had obtained in the 
laboratory, and that was the reason for advocating, as 
a more certain measure, treatments which introduced 
scavenging gases at the bottom of the melt, charging 
manganese ore on the bottom of the crucible or plung- 
ing marble chips and getting a gas evolution of carbon 
dioxide. He had made it clear in his Paper that their 
experience in the laboratory was that bronze melts did 
not absorb gases as readily as one would suppose, and 
if an oxidising cover did nothing else, it did at least 
blanket the melt and insulate it, so it might well prove 
a satisfactory technique. 

He had deliberately refrained in his Paper from going 
into the field of how to run and feed a bronze casting, 
to which Mr. Reynolds had referred. He had- assumed 
that anyone who wanted to follow the technique he 
had described would retain their existing casting tech- 
nique, but there was no doubt Mr. Reynolds was right 
in saying that a good deal could be achieved towards 
the production of a sound casting by adopting tech- 
niques which caused solidification to be progressive 
from the parts furthest from the ingate. The question 
of pressure head was a very vexed one. On theoretical 
grounds, one would not expect a pressure head to have 
any effect, except in the early stages of freezing, when 
the alloy was freezing as a pasty mass. So long as 
the mass was pasty and able to move, it was easy to 
understand that the pressure head would help to con- 
solidate the casting and promote mass feeding, but after 
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that, when the mass became coherent, there was no 
reason to suppose the pressure head would have an 
appreciable effect. It was worth pointing out, too, that 
if risers were used on a bronze casting, it was quite a 
good plan to use a blind riser, not an open one, and 
make a depression in the top of the riser pattern so that 
when the latter was moulded, there was a tongue of 
sand projecting into the feeder cavity. He thought, jf 
they tried, that they would find it kept the metal hot 
locally and allowed atmospheric pressure to act on 
liquid metal. This was quite a useful means of improy- 
ing the feeding of the casting. Essentially it was a 
simple modification of the Williams core device. It had 
been tried in the laboratory and certainly seemed to be 
effective. 
Mould Reaction 

Mr. F. Evans complimented Mr. Baker and his col- 
leagues on the excellent summary of the very funda- 
mental work which they had done in the last few 
years. The Paper was essentially on the control of 
bronze melts, but it did say something about the ques- 
tion of mould reaction, and, in his view, that was a 
very important matter. It not only had an important 
effect on bronze castings, but on all castings, whether 
of cast iron, nickel base or steel. He knew work in 
this connection had been going on in other countries 
and he believed quite phenomenal results had been 
obtained by controlling mould reaction. 

With regard to degassing the metal, Mr. Baker 
first recommended that hydrogen should be elimi- 
nated from the molten metal during melting by using 
oxidation or other means. After this initial degassing, 
his argument was that to obtain a sound casting without 
much feeding, it was possible to induce a mould reaction 
by which a certain amount of hydrogen was taken up 
from the mould. This dispersed the shrinkage porosity 
and so gave a sound pressure-tight casting. How that 
happened was very well explained in the Paper, but 
what he did not understand was why, whatever the size 
of casting, one picked up just enough hydrogen at the 
right speed so that the casting was sound, whereas, if 
one left hydrogen in the molten metal and did not degas 
it, one obtained an unsound casting. No doubt Mr. 
Baker had some ideas on that subject, and it would be 
useful if he could explain them. It seemed to him (the 
speaker) very fortuitous that the amount of hydrogen 
picked up from mould reaction was just the correct 
amount. 

Mr. BAKER, in answer, stressed that when there was 
hydrogen in the metal before it was poured, or if 
it was picked up in the mould, in both cases one 
could have too much, and it was a question of control. 
The evidence they had, showed that it was an easier 
matter to control the amount picked up by mould re 
action, because that was a matter of controlling the 
phosphorus content of the metal, which could be done 
analytically, and controlling the pouring temperature in 
the ordinary way. It was a more difficult matter to 


control the amount of gas in the metal before being 

cast, and for that reason alone it was a better plan to 

use gas absorption in the mould, but there was an even 

better reason. Mr. Baker then drew on the blackboard 
(Continued on page 324.) 
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Some Notes on Feeding’ 


By S. L. Finch} 
(Continued from page 303.) 


(C) Flow of Metal from Feeder Head to Casting 

As liquid shrinkage takes place within the casting, 
so must metal flow from the head to compensate for 
this shrinkage. This is not a simple movement, but 
is a complex flow governed by such variables as 
fluidity, friction of crystal growth and head pressure. 
As flow of compensatory liquid must take place to 
avoid both macro- and micro-shrinkage, these variables 
will be studied as related to feeding technique. 

(1) Friction of Crystal Growth 

The flow of liquids in smooth pipes has been exten- 
sively studied, and it has been found that this flow 
takes place not uniformly throughout the container, 
but at a higher velocity in the centre, this being a result 
of wall friction. Reverting to crystallisation, one can 
readily appreciate the effect of crystal growth on liquid 
flow. The velocity of metal flow in the region of 
crystal growth will be considerably retarded, if not 
completely arrested. As the distance from the 
crystalline growth increases so will the velocity of the 
moving liquid increase. The analogy to a moving 
stream with heavy weeds at the banks can easily be 
visualised. The greater the amount of crystal growth 
the greater the friction. As the proportion of solid to 
liquid increases, so accordingly to this supposition will 
feeding difficulties increase. This has been proved 
experimentally, and has previously been discussed under 
alloy composition. 

(2) Surface Tension . 

Because of the complexities of temperature and neces- 
sary apparatus for experiments, the values of surface 
tension in metals is extremely vague. Whether surface 
tension does or does not affect feeding efficiency is a 
matter of pure conjecture. 

(3) Fluidity 

The ability of liquids to flow has been proved to be 
dependent on composition, latent and specific heats. 
Fig. 6 illustrates a general relationship between tem- 
perature and fluidity, but this is only intended to illus- 
trate the trend of fluidity at various temperatures. What 
is shown by experimental work is that there is a 
decrease in fluidity as the solidification temperature is 
approached. A considerable proportion of the liquid 
interior of a solidifying casting is at the solidus tem- 
perature, but its solidification is arrested by the genera- 
tion of heat of crystallisation. It would be interesting 
to measure the fluidity at this stage, as additionally 
this liquid of low fluidity is in the region affected by 
friction of crystal growth. 

Recent work by the Author has shown the effect of 
high head pressure on fluidity. Although proof of 


*A Paper presented at the Nottingham Conference of the Insti- 
) tute of British Foundrymen. 
tFoundry Manager, Catton & Company, Limited, Leeds. 
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the general statement is difficult to 
assess, a relation between fluidity and 
applied head pressure at constant tem- 
peratures appears to exist. Where two 
variables such as temperature and 
pressure exist, the tendency of the curve 
for fluidity will be as shown in Fig. 7. 
This is only an illustration, and is not 
an actual diagram of an actual alloy. 
Much more could be written on fluidity, 
but it will be sufficient at this stage just to bear in 
mind the effects of temperature, pressure, wall friction, 
latent and specific heats. 

In the section on crystallisation, it was shown that 
for efficient feeding to take place in order that micro- 
porosity be avoided, interstitial liquid had to flow 
through the branched skeletons. A theory is now 
suggested regarding this flow, and will again be con- 
sidered under segregation. As fluidity is an essential 
of this liquid flow through the interstices, it is possible 
that instead of a gradual movement of liquid from the 
edge of the isothermal representing the liquidus to that 
of the solidus, quite a different movement may take 
place. As the branches of the skeletons thicken up at 
the expense of the surrounding liquid, voids will occur 
unless the fluidity of the interstitial liquid in the adjoin- 
ing skeletons is such that this flow will not take place. 
The Author believes that this is what actually occurs 
in some alloys. Thus voids are present, possibly filled 
with gas in a badly prepared melt, but otherwise a 
partial vacuum exists. As solidification has been pro- 
ceeding so has normal diffusion and segregation been 
taking place. Now instead of a gradual displacement 
of interstitial liquid, it is thought that in certain cases 
the skeleton branches thicken up as much as possible 
on the surrounding interstitial liquid of low fluidity 
and leave voids which are eventually filled by the 
segregate which has relatively high fluidity. 

In connection with the theory of pressure effect on 
fluidity, one can visualise that instead of waiting for 
the segregate to fill the voids, in pressure-fed castings 
there should be, as a result of this relative improve- 
ment in fluidity because of applied pressure, a con- 
tinuous di:placement of interstitial liquid. One major 
effect of this theory will be on segregation and will be 
discussed in the appropriate paragraphs. 

(4) Actual Flow of Feeder Metal 


To cause metal to flow from feeder head to casting 
interior an applied force must be used. These are 
three in number and consist of :— 

(1) Gravity: (a) hydrostatic, and (b) hydrostatic plus 
atmospheric; (2) centrifugal force; and (3) head pres- 
sure greater than atmospheric. 

(1) (a) Hydrostatic pressure: This force is purely 
dependent on head height; (b) Hydrostatic plus 
atmospheric. The advent of the Williams riser re- 
vealed the full benefits that could be achieved 
by the utilisation of higher pressures. Suffi- 
cient information is at hand on this subject and there 
is no need to add to this. 

(2) Centrifugal force: The use of centrifugal force 
using special equipment brought into use higher pres- 
sures for feeding, although this is by no means the 
only factor affecting feeding efficiency in centrifugal 
casting. 
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(3) Head pressures greater than atmospheric: Evo- 
lution of gas in feeder heads has led to still higher 
pressures being available for feeding castings. 

These various pressures should now be analysed with- 
out considering economics, but purely limiting the out- 
look to one of feeding efficiency. Low pressure will cause 
a flow of metal from the head to the casting whilst the 
fluidity of the liquid is fairly high and in the region 
where there is no interference with crystal growth. 
At the same time it will be insufficient to cause the 
forcing of liquid metal into the smaller interstitial 
cavities, particularly as this liquid is obstructed by 
crystal growth and is of relatively low fluidity. 

Obviously, forces are needed which will overcome 
this low fluidity value and friction because of crystal 
growth and it is only by the use of atmospheric, centri- 
fugal and other high pressures that this liquid will flow 
into the inter-dendritic voids. Occasionally the effect 
of gas evolution has also to be overcome and as this 
develops a positive pressure, its effect must be nulli- 
fied for efficient feeding in unduly gassy alloys. 

In the latter case it may be of interest that Hanson 
and Slater have shown that if gas:y aluminium alloys 
are cast in sand moulds under an air pressure, pinholes 
are reduced in size and ingots of high density are ob- 
tained. With most aluminium alloys a pressure of 
50 lb. per sq. in. is all that is required to remove all 
visible pinholes from a 2 x 2 in. ingot. The effect of 
pressure is to prevent the growth of the gas bubbles, 
and, as a result of this, the cavities are much smaller 
and probably contain gas under pressure. The effect 
of all this on mechanical properties has still to be 
studied and present research may reveal the true effect 
of reducing microporosity by pressure feeding. 

Before leaving this question of metal flow, the idea 
of increasing feeding efficiency by improving the rela- 
tive fluidity between head metal and casting merits 
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further consideration. If, for instance, an exothermic 
compound surrounding the head metal maintains this 
at its casting temperature during solidification of the 
casting, immense improvements should be made in re- 
ducing macro-porosity because of the ability of head 
liquid to flow readily under lowered forces. Addi- 
tionally the value of emphasising the effect of direc- 
tional solidification and heat transfer will also improve 
the feeding efficiency as was noted in earlier para- 
graphs. Although the effect of insulating heads is not 
so effective it does serve to increase the relative values 
of fluidity between feeder head metal and casting, 


(5) Segregation: 


This subjeet has filled volumes but it was felt that 
a segregation is associated with the mechanism of 
freezing it may be of general interest to study certain 
aspects of it as related to feeding. 

(a) Normal Segregation: Normal segregation is 
usually found in V segregates pointing away from the 
feeder head, increasing in intensity towards the feeder 
head. During solidification it has been claimed that 
a certain amount of segregates, because of their lower 
specific gravity tend to flow upwards to the feeder head. 
A certain amount of segregation also occurs in the 
feeder head, so that although the tendency for flow 
towards the feeder head may occur, it is doubtful, as 
the rate of feed demand causes a flow of liquid from 
the feeder head to offset the formation of shrinkage 
in the castings. Where ingrowing crystal growth meets, 
and a considerable volume of mushy material exists 
in the centre of the casting, the inward flow of liquid 
from the feeder head, unless its relative fluidity is high 
does not readily take place. This fluidity can be ob- 
tained by (1) use of new exothermic or insulating 
materials, (2) application of pressure, and (3) waiting 
for the formation of a low melting point segregate of 
relatively high fluidity. Where there is a considerable 
mushy zone and orthodox methods of feeding are used, 
it is quite obvious that the latter feeding action through 
the interstices of the ingrowing crystals must take 
place. This will result in emphasising the effect of 
segregation. 

Theoretically there are two ways of slightly reducing 
this excessive segregation caused by the feeding 
action: —(1) Maintaining a liquid of uniform composi- 
tion in the feeder head at a degree of fluidity which 
will allow it to flow readily through any interstices 
of ingrowing crystals or (2) increasing the relative 
fluidity by the application of pressure. The first can 
be accomplished by the use of exothermic materials 
or insulating pads and the second by the use of pressure 
methods of feeding. Further research on pressure 
feeding methods using highly efficient exothermic 
materials, may, however, give still better results. 

(b) Inverse segretation: Many theories exist 
about the mechanism of inverse segregation. The 
effect of gas evolution, crystallisation character- 
istics, etc., all probably have a bearing on _ this 
form of segregation, but the mechanism of feed- 
ing does have a considerable effect. Whilst not 
wishing to confuse the issue, it may be useful to refer 
back to the paragraphs dealing with the flow of 
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liquids and consider the formation of microporosity. 
In this section a theory was advanced to explain the 
flow of interstitial liquid and how this may not be a 
continuous movement, but rather a periodic movement, 
determined by the fluidity of the segregate in front 
and between advancing crystal growth. 

If, as discussed previously, the relative fluidity of 
the interstitial liquid could be raised by the applica- 
tion of pressure heads, then a gradual and smooth 
flow of interstitial liquid might take place. This would 
lead to a more normal segregation and reduce the 
effects of inverse segregation. This theoretical aspect 
of pressure feeding against inverse segregation requires 
a considerable amount of proof, and at the time of 
writing there is no evidence to support the theory 
other than the deduction made from existing theories 
and practices. One can appreciate that whilst other 
factors undoubtedly play their part in normal and 
inverse segregation, application of more modern 
methods of feeding may reduce these effects. How- 
ever, a tremendous amount of work must be done to 
give the necessary conclusive evidence. 


(6) Rate of Feed Demand: 


The expression “rate of feed demand” has been 
used somewhat loosely, but describes the rate at which 
feeding metal flows from the head to the casting. This 
is dependent on several variables but the chief one is 
that of ratio of surface area to volume. The fol- 
lowing notes deal specifically with steel, but a general 
interpretation can be used for other alloys. Chorinov’s* 
observations lead to the formation of the formula 

T = 0.02 (V/A)? 


where T = time for complete freezing in minutes. 
V = volume in mm. units. _ 
A = surface area in mm. units. 


Whilst this equation has been proved slightly incor- 
rect, for all purposes it has been accepted as a practical 
formula. 
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Thus, if one considers a cube of 1,000,000 cub. mms. 
and a surface area of 60,000 sq. mms., the time for 
solidification will be: 

T = 0.02 (V/A)? 
1,000,000 \? 
-_ , ’ bd 
— ( 60.000 
= 5.5 mins. or 330 seconds. 

Again, consider a mass of 1,000,000 cub. mms., but 

a surface area of 200,000 sq. mms.. the time for solidi- 


fication will be: 
1,000,000? : 
= a ee 

T = 0.02 500.200 ) mins. 

= 0.5 mins. or 30 seconds. 

In both cases 1,000,000 cub. mms. solidifies, and, 
assuming a 6 per cent. total liquid shrinkage, 60,000 
cub. mms. of feeding liquid will have to flow from 
the feeder head to the casting. Where the surface area 
is 60,000 sq. mms. the average rate of feed will be 
10,909 cub. mms. per min., whilst when the surface 
area is 200,000 sq. mms. the average rate of feed will 
be 120,000 cub. mms. per min., although this will be 
only for half a minute. 

Thus it will be seen that although an equal volume 
of metal is fed, the rate of feed demand of one is 
approximately twelve times as great, and additionally 
only takes place for thirty seconds, whilst the slower 
flow takes place over approximately 330 seconds. 
Bearing this in mind, one can readily appreciate that 
with castings of large surface area to volume ratio 
there will be a greater rate of feed demand than with 
bulky castings having a small surface area to volume 
ratio. This has a direct bearing on the economical 
aspect of feeding. A feeder head is principally a 
vessel which must remain liquid longer than the cast- 
ing, and additionally must supply the metal caused 
by the liquid shrinkage of the casting. 

Consider. then, two castings of volume 1,000,000 
cub. mms., one having a surface area of 60,000 
sq. mms. and the other 200,000 sq. mms. The first 
solidifies in 330 seconds and therefore the head feed- 
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Some Notes on Feeding 





ing this casting must remain liquid for more than 330 
secs., and additionally contain the 60,000 cub. mms. 
of liquid feed metal. In the second case, the casting 
solidifies in thirty seconds and consequently the head 
need only remain liquid for just over this period, and 
additionally, of course, contain the 60,000 cub. mms. 
of liquid feed metal. Consequently it is quite clear 
that a much smaller feeder head will be required 
in the latter case, giving a better yield, as both cast- 
ings are of the same weight. A further point to 
note is the shrinkage cavity of the feeder head. For 
constant pressure and applied heat, the small feeder 
head for the second casting will have a more globular 
shaped cavity than the one in the first case as a result 
of the fast rate of feed demand and the fact that in 
thirty seconds there will be little lateral solidification 
of the walls of the feeder head. 

As regards yields, the illustration in Fig. 8 shows 
the tendency of yields for a constant weight of metal 
having varying ratios of surface area to volume. 
Whilst only indirectly connected with the flow of liquid 
metal it is of interest to note that by increasing the 
rate of feed demand by feeding two or more castings 
from one feeder head, a considerable increase in yield 
may be obtained. Considering the principle that a 
feeder head must remain liquid longer than the casting 
and additionally contain the feeder head metal, one 
usually finds that by far the greatest amount of feeder 
head is used as mass effect in preventing solidification 
before the casting freezes. 

As an example, a casting of 60 per cent. maximum 
theoretical yield uses a feeder head of 40 per cent. its 
own weight. Assuming a shrinkage figure of 5 per 
cent., it is readily seen that 89 per cent. of the feeder 
head is used to promote the slower freezing of the 
feeder head. Considering this casting, now assume 
three to be fed off one head. As before, 40 per cent. 
of the mass of one casting must be used to offset 
premature freezing of the head and, again, assuming 
5 per cent. shrinkage, 5 per cent. of the total weight of 
the three castings will have to be added to this feeder. 
Thus, assuming 1 per cent. as unity, the feeder head 
capacity will have to be 40 plus 15 for three castings 
of total weight 180. Thus the yield per casting is now 
approximately 76.5 per cent. Thus to increase yields 
it is advisable to feed as many castings as is practicable 
with one feeder head. Conversely, for high yields it is 
recommended that the use of one large head is more 
economic than two slightly smaller heads, assuming, 
of course, that feeding can be completed with one. 

An observation made when making two or more 
castings off one feeder head was that the rate of feed 
demand doubled or trebled as the case may be, and 
the greater the rate of feed demand, the more globular 
shaped is the feeder head shrinkage cavity. 

Suggestions of Some Possible Methods of Feeding 

Looking back over the past ten years, one can 
appreciate the developments and improvements made 
in feeding technique. The Author wishes to look 
forward and view the possibilities of still further im- 
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Fic. 9.—APPLICATION OF EXOTHERMIC MOULDING 
MATERIAL FOR EFFICIENT FEEDING. 


provements that can be made in feeder efficiency. It 
appears that one main factor in feeder efficiency is the 
ability of the metal to flow readily from feeder head to 
a portion of the shrinking casting. Providing that the 
liquid has the necessary fluidity either because of tem- 
perature or pressure, then this ready flow will take 
place. An elementary conclusion to this is that if the 
head metal could be maintained at the fluidity of its 
casting temperature, then feeding efficiency would be 
greatly increased. Possibly in a few year’s time, or 
maybe less, the industry will see the majority of feeder 
heads maintained (or even raised above) their casting 
temperatures by the application of heat energy to this 
feeder. This can now be done (1) by electrical energy 
or (2) by the new American patent refractory com- 
pound which has a very strong exothermic reaction. 
Additionally this latter material can be moulded to 
shape around the region of the feeder head. Who 
can tell, possibly the advent of atomic energy, whose 
tremendous forces at the moment overshadow the 
world, can be turned not only to orthodox industrial 
application, but also as a means of generating heat in 
the region of a feeder head! 

Having then maintained this fluidity, the ability of 
the metal to flow will be considerably increased, and 
therefore it is a matter of conjecture what feeding 
pressure will be applied in feeder heads. It is possible 
that some form of pressure feeding, either in its pre- 
sent form or some derivative, will still be used in 
the foundry industry, but this would depend entirely 
on the effect of increased feeder fluidity obtained by 
the application of heat energy, and additionally 
whether macro or micro shrinkage was prevalent. At 
the time of writing, however, it would appear that 
there is a field for a practical method of pressure feed- 
ing to overcome microporosity and possibly reduce 
inverse segregation. Good feeding technique combined 
with the use of atmospheric pressure is sufficient to 
overcome macroporosity. 

So far the only thing that has been considered has 
been the methods of making metallic liquids flow 
from feeder heads to voids in a casting. Next comes 
the question of economics. As heat energy would 


enable the founder to use feeder heads of practically 
theoretical value, the main improvements in yield could 
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then only be affected by reducing the number of heads 
to one. Additionally, this would reduce cutting and 
fettling costs considerably. To use only one head 
means that a method of feeding through any thin sec- 
tions to any thick section must be achieved. Although 
very little work has been done on this in the foundry 
industry, the Author believes this to be a possibility. 
For instance, take the cubes shown in Fig. 9 to illus- 
trate these thoughts. If a casting method as shown 
could be used (assuming heat energy is supplied by 
some force to the feeder head), then to feed cube A 
through restriction X, the solidification of X must be 
reduced, so that as A solidifies X is still just liquid, 
but will solidify before B. 

It is a possibility that an exothermic refractory 
material could be packed around section X so that 
this remained liquid sufficiently long enough to allow 
the metal to flow from the head to section A via the 
thin section X. Whether this will be general practice 
throughout production cannot be even estimated at 
the present time. 

A simple illustration of how this could be used in 
production is shown in Fig. 10. The relatively small 
top head would be kept fluid by the application of 
heat energy, whilst the restricted neck at X would be 
insulated against quick freezing by surrounding it 
with a refractory mouldable exothermic mixture which 
would delay its solidification greater than portion A, 
but less than portion B. A further illustration of this 
method is shown in Fig. 11. At first these methods 
seem very unorthodox, but the reader must remember 
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Fic, 10.—A FurTHER APPLICATION OF EXOTHERMIC 
MATERIAL. 
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that this discussion is about foundry practice, some 
years hence. It is possible by then that the applica- 
tion of scientific knowledge to all feeding problems will 
be an everyday fact, and that the subject as just 
described will be by no means as complicated and 
haphazard as it has been presented. The Author 
wishes to apologise for this brief survey of possible 
future feeding methods, but, on the other hand, some 
person may be able to put these thoughts to practical 
use and thus shorten the period between the present 
haphazard method of feeding castings and reduce it to 
a mathematical problem based on heat and pressure 
energy supplied to various sections of the casting and 
feeder heads. Till this time arrives the foundryman 
must combine experience with what little scientific data 
there is at hand, and endeavour to aim at efficient 
feeding through these channels. To help in this, 
methods of feeding and gating should be carefully 
recorded for future reference. 


Fic. 11—A TuHirp EXAMPLE OF ITS APPLICATION. 


Conclusions 


1. Crystalline growth has an important bearing on 
feeding efficiency. Variables such as solidification 
range, relative percentages of solids and liquids pre- 
sent in this solidification range, and the evolution of 
dissolved gas all control the degree of microporosity. 

2. General principles of progressive freezing should 
be obeyed in order to obtain efficient feeding. 

3. The flow of metal from a feeder head to the 
solidifying casting is a complex problem governed by 
factors such as fluidity, wall friction and head pressure. 

4. Several factors governing feeding efficiency in- 
fluence the feeder head capacity and the resultant shape 
of the cavity in the feeder head. Heavy rate of feed 
demands, and the maintenance of high fluidity all tend 
to give globular or flat-bottomed cavities. 

Macroporosity can be overcome by using cor- 
rect feeding technique and the most economical method 
of obtaining this is by using pronounced directional 
solidification, e.g., by the use of insulating pads/or 
the use of exothermic padding or liquefiers. To over- 
come macroshrinkage, pressure higher than atmospheric 
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would not appear to be necessary if relatively high 
fluidity in the head is maintained. 
6. Where microshrinkage occurs, pressure heads 


combined with good feeding technique may eventu- 
ally prove to be the best combination. 

7. By the application of known scientific data it is 
possible within the next few years to reduce the present 
uncertain methods of feeding to one of mathematical 
precision, thus giving very economical and efficient 
feeding methods. 


APPENDIX 


Calculation of feeder head efficiency. 
Assume a casting to have 60 per cent. maximum 
theoretical yield. 


., Weight of casting = 60 units, 
Weight of heads = 40 units. 
Net total amount of liquid shrinkage = 


10 per cent. 
10 units are required to compensate for liquid 
shrinkage. 

The final casting will consist of 50 initial units and 
10 units supplied by the feeder head. 

The initial feeder head will consist of 40 units 
which finally remain in the frozen head and 10 units 
which flow from the head to the casting. 

Hence 40 units of head metal are required to offset 
premature feeding in order that all 10 units flow to the 
casting. 

id _ 100 
— x — 


.. Feeder head efficiency = 50 i 


= 20 per cent. 
Conclusion : 


The obvious method of raising feeder efficiency is 
to decrease the amount of liquid in the feeder head 
required to offset premature solidification. 
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Precision Tools. An eight-page well illustrated 
leaflet, received from A. C. Wickman, Limited, of 
Coventry, describes the potentialities of a 4-m.m. sliding 
head precision automatic machine. Tiny components 
for watch making and instrument manufacture can be 
produced rapidly while maintaining dimensional 
accuracy of the order cf a few ten-thousandths of an 
inch. 
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Discussion on Bronze Melts 





(Concluded from page 318.) 


a sketch of a valve casting, and explained that the 
sections forming the globe would freeze earlier than the 
section where the valve seat joined the globe wall. For 
the sake of argument, suppose that when the globe wall 
was 90 per cent. solid, the junction referred to was only 
80 per cent. solid. Now, if the metal cast initially con- 
tained some hydrogen, the gas would tend to distribute 
itself uniformly in the remaining liquid, very little of 
it remaining in the solid. Thus there would tend to 
be twice as much gas in the junction as in the adjoin- 
ing sections of the globe wall and this would ultimately 
lead to greater unsoundness in the junction than in the 
globe wall. That, said Mr. Baker, was precisely the 
State of affairs they were trying to avoid, because that 
condition arose from the freezing shrinkage of the 
metal when the latter was gas-free. It was quite true 
that the presence of gas in the metal before pouring 
dispersed the porosity to some extent, but an even better 
condition occurred if one took gas-free metal and 
arranged to have the gas absorbed from the mould 
surfaces while the casting was freezing. It was quite 
certain that the gas absorption would take some time 
to occur. It was a subject of experiment at the moment, 
and they did not yet know how much went in at different 
stages during solidification, but one thing was quite 
obvious, and that was that there was less time available 
for the hydrogen to diffuse towards the junction than 
there was in the other case, and the evidence so far 
available clearly showed that in the final result there 
was a more uniform distribution of hydrogen in the 
casting, which led to a more uniform distribution of 
porosity. That gave a pressure-tight casting, because 
the quantity of porosity in all parts of the casting was 
tolerable and did not result in continuous cavities 
through the section at any point. 


Book Reviews 


The Foreman’s Guide, 2nd edition, by R. B. Hovey. 
Published by Sir Isaac Pitman & Sons, Limited, 
Parker Street, London, W.C.2. Price 4s. 6d. net. 

It was no surprise-to the reviewer that a second 
edition has been required as he eulcgised the book 
on its original appearance. The new edition carries 
minor changes, consequent on the advent of peace, but 
it is substantially the same. 





A Practical Theory of Mechanisms, by Paul Grodzinski. 
Published by Emmott & Company, Limited, 31, 
King Street West, Manchester. Price 7s. 6d. net. 

The title of this book calls for some criticism, as 
the reviewer fails to find any one basic theory which is 
generally applicable to the dozens of mechanisms 
described. “The Principles of Mechanisms” would 
have been a more suitable choice. The author within 


his limited space has managed” very successfully to 
cover the basic components in machine assemblies, 
marred only by the rather indistinct lettering of some 
of the drawings. 
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Glacier Metal Co. May Borrow 


Inflation and High Taxation 


The inflationary world situation means that the 
amount Of money required to service a given volume 
of production is rising rapidly, while the continuance 
of taxation at ils present level deprives the company 
of much of the cash which could be used to meet 
ine problem, says Mr. W. B. D. Brown, the chairman, 
in his statement accompanying the report of the Glacier 
Metai Company, Limited. Such considerations may 
make borrowing during the coming year necessary. 

Mr. Brown says that he does not think that it is use- 
ful to appeal to the workers of industry to increase 
production if there is in their minds any feeling that 
the main result of increased effort on their part may 
be an increased company revenue which, as far as they, 
the producers, are concerned, will vanish by being dis- 
tributed in the form of dividends. In the long run, 
it is very greatly in the interests of shareholders and 
workers alike, for some assurance to be given by 
boards of directors, that increased revenue arising fron: 
greater effort on the part of workers will be spent, in 
the first place, in ways beneficial to all parties—pro- 
ducer, consumer and owner. He suggests that the 
following targets clearly have a priority claim on any 
surplus revenue of the company before an increase of 
dividends can reasonably be considered:—(1) Research 
and development sufficient to keep the company in a 
fully competitive and efficient condition; (2) the pur- 
chase of the most efficient plant available; (3) the pro- 
vision of working conditions which will allow people 
to give of their very best; (4) improvement in the 
quality of their product or a reduction of its price 
where circumstances demand; and (5) increase of wages 
to allow members of the company to feel that they 
personally are sharing in the prosperity they are 
creating. 

Such a policy, he says, can remove one-of the major 
stumbling blocks to co-operation between management 
and worker and can make it possible for workers really 
to participate and throw their enthusiasm into their 
daily work; any industrial company achieving such a 
result would have created for its shareholders a degree 
of security that has hitherto been unobtainable. 





Allocations of Tin Metal 


The Ministry of Supply has announced the follow- 
ing interim allocations of tin metal by the Combined 
Tin Committee for the second half of 1947 :—Lebanon, 
4 tons; Iraq, 3; Cyprus, 2; Sudan, 2; Aden, 0.5; Trans- 
jordan, 0.5; Peru, 4; Cuba, 3; Paraguay, 3; Venezuela, 
2; Columbia, 2; Salvador, 1; Guatemala, 0.5; Equador, 
0.5, making a total of 28 tons. These countries were 
not included in the allocations announced last month. 





Geo. ApLaM & Sons, Limirep, Bristol, propose to 
increase their capital to £150,000 by the creation of 
500,000 additional ordinary shares of 1s. each. The 
company are manufacturers of chemical, brewery and 
bottling plant, etc. 
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United Kingdom Tin Position 


The Ministry of Supply has released the following 
figures showing the United Kingdom tin position for 
the month of June:— 


Ministry. 


























Consumers. 
Long tons. | Long tons. 
TIN METAL: | 
Stocks at June 1 6,763 3,815 
Arrivals “i _ | —_— 
Production .. 684 a 
| 7,487 3,815 
Deliveries : | 
To U.K. consumers 2,189 a | 2,189 
For export xe 39 | 2,228} — 
“ 6,004 
Consumption ae _ 2,180 
Stocks at June 30 .. 5,219 3,824 
TIN ORE (Tin content) : 
Stocksin U.K. at Junel . 5,257 
Stocks in U.K. at June 30.. 6,306 — 





~ Reported 3,486 tons, 


G. Hopkins & Sons’ Capital 


In his statement accompanying the annual report, 
Mr. A. H. Johnson, chairman of G. Hopkins & Sons, 
Limited, brewers’ and bottlers’ engineers and copper- 
smiths, of Highbury, London, N.7, says that after 
lengthy negotiations a proposal was made to share- 
holders of the United Motors Company, in which they 
were offered one fully-paid 2s. ordinary share for five 
fully-paid ordinary of Is. each in their company. As 
over 60 per cent. assented, United Motors is now under 
control of G. Hopkins & Sons, and will in future be 
employed entirely on the manufacture of their 
machines. 

The last problem, finance, Mr. Johnson adds, the 
company hopes to solve by issuing the remaining un- 
issued capital. The ordinary shares will be offered 
to existing ordinary shareholders pro rata to their 
shareholdings, and present preference holders will have 
priority in allocation of preference shares. The pro- 
posal is subject to Treasury permission. 


*Calculated.— 








Poles to Leave Engineering Industry 


A memorandum issued to all branches and district 
committees by the Executive Council of the Amalga- 
mated Engineering Union states that all Polish workers 
are to be removed from the engineering industry and 
no more are to be employed. Those who have been 
placed in recent months are to have their union cards 
returned and their subscriptions repaid. The decision 
follows a meeting between the Ministry of Labour, the 
engineering employers, and the Confederation of 
Engineering Trade Unions, when it was stated that 
many complaints had been received about lack of con- 
sultation with individual unions over the placing of 
Poles. 

It is understood that Mr. Isaacs, the Minister of 
Labour, is not prepared to accept the A.E.U. announce- 
ment as a final decision and employers have been in- 
vited to state their views. 
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Personal 


Mr. J. N. Kisy, an authority on steel production and 
fabrication, has joined the board of the Blaenavon 
Company, Limited. 


Mr. T. W. BrouGHTON, of Ruston-Bucyrus, Limited, 
Lincoln, leaves for the United States on September 2, 
where he will remain till the end of the year. 


THE PRESIDENT OF THE British Engineers’ Associa- 
tion and Mrs. Riggall were among the guests at a 
recent Royal Garden Party at Buckingham Palace. 


Mr. A. Younc, Mr. R. L. HUNTER and Mr. G. S. 
STEVEN, directors of subsidiary companies, have been 
appointed directors of Allied Ironfounders, Limited, 


Mr. A. A. GATES, secretary of Christy Bros. & Com- 
pany, Limited, electrical engineers and contractors, of 
Chelmsford, has joined the board. He will continue 
to act as secretary. 


Dr. C. DANNATT, who, as reported in our last issue, 
has been appointed chief electrical engineer of the 
Metropolitan-Vickers Electrical Company, Limited, has 
been elected to the board. 


Mr. JoseEPH Howarpb, of Stewarts and Lloyds, 
Limited, has resigned his position as chairman of the 
Halesowen Bench of magistrates. He has been actively 
associated with the district over a period of 55 years. 
He is now moving to Gloucestershire. 


Tue Hon. Joun S. Mactay, M.P., has been elected 
by the Executive Committee, subject to confirmation 
at the annual meeting, as chairman of the British 
National Committee of the International Chamber of 
Commerce, in succession to Mr. ARTHUR GUINNESS, 
who was appointed president of the International Cham- 
ber at the congress recently held at Montreux. 


Mr. J. A. Hare, head of the technical and research 
department of A. Reyrolle & Company, Limited, Heb- 
burn, Co. Durham, has been appointed Professor of 
Electrical Engineering at Alberta University, Canada. 
Before joining Reyrolles in 1922 he was lecturer in 
electrical engineering at Armstrong (now King’s) Col- 
lege, Newcastle-upon-Tyne. In 1944-45 Mr. Harle was 
chairman of the North-Eastern centre of the Institution 
of Electrical Engineers. 


Mr. JoHN JULES SAUTTER has resigned from the posi- 
tion of managing director of Philip & Son, Limited, engi- 
neers and shipbuilders, of Dartmouth, and has been 
succeeded by Mr. JoHN ALEXANDER PHILIP, the great- 
grandson of the founder of the firm. Mr. Sautter, who 
will continue to be associated with the management in 
an advisory capacity, joined the company nearly 50 
years ago and had been managing director since 1934. 
Mr. JoHN Ernest TALL, chief engineer draughtsman 
with the company, has been presented with a pair of 
binoculars on completion of 50 years’ continuous 
service. 


Mr. H. PATERSON, manager of the Newcastle-upon- 
Tyne office of the Méetropolitan-Vickers Electrical 
Company, Limited, and Mr, C. PETERSEN, manager of 
the company’s Manchester office, have recently relin- 
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quished their duties and have been succeeded respec- 
tively by Mr. A. J. CRAwrorp and Mr. J. B. Hartiey, 
Both Mr. Paterson and Mr. Petersen will remain ayail- 
able for consultation until the end of the year. Mr, 
Crawford joined the British Westinghouse Company 
as a school apprentice in 1912. After completing his 
apprenticeship he gained experience in various commer- 
cial departments of the company. In 1925 he trans. 
ferred to the company’s Glasgow office and remained 
in Scotland until 1946, when he was appointed assis 
tant manager at Newcastle-upon-Tyne. Mr. Hartley 
joined the British Westinghouse Company in 1913. After 
the first world war he returned to Manchester as a 
sales engineer in the plant department of the company. 
Two years later he transferred to the Manchester office 
and in 1931 became chief assistant to the district office 


manager. He was appointed assistant manager last 
year. 
Wills 

Ure, Ausert, of Bonnybridge, ironfounder ..  ... £51,361 
Davipson, James, of Giffnock, Glasgow, retired iron 

and steel merchant... ... 0... 0... 0 ae we | 214,280 
BURNAND, Wiliam, of Banstead, Surrey, late of 

Richard Thomas & Baldwins, Limited, Ebbw Vale £18,3% 
Parkes, Artuur, of Middlesbrough, commercial 

manager of the Tees-side Bridge & Engineering 

Works, Limited “ie oS ae eee 
Street, C. W., of Totley, a director and secretary 

of Hy. Whitham & Son, Limited, steelmakers, 

etc., of Sheffield £2,536 


Parkyn, P. A. W., managing director of Daniel 
Adamson & Company, i 
engineers, etc., of ie pe 

Vessty, J. W., of St. Annes-on-the-Sea, chairman of 
John Vessey & Sons, Limited, crucible and rust- 
less steel makers, of Sheffield, a director of 
Matthias Spencer & Sons, Limited, manufacturers 
of coal-cutter jibs, etc., of Sheffield i 


Limited, boilermakers, 
ukinfield, Ches. ... £70,170 


£80,680 


Coke Difficulties of Eire Foundries 


Unemployment in the foundry industry, caused by 
the shortage and unsuitability of the available coke, 
has been discussed by officials of the Irish Engineer- 
ing and Foundry Union and officials of the Department 
of Industry and Commerce. The union officials 
pointed out that about 500 foundry workers are un- 
employed, and that while the employers are doing their 
utmost to get more and better coke, production has 
dropped far below current demands, especially in cast- 
ings. The union suggested that research should be 
undertaken for improving the quality of the coke. 





APPLICATION IS BEING MADE to the Stock Exchange 
for quotations for the whole of the issued capital of 
the Expanded Metal Company, Limited, consisting of 
100,000 44 per cent. cumulative preference £1 shares and 
560,000 ordinary 5s. stock units. Subject to the quota- 
tions being granted, the Industrial Banking Corpora- 
tion has agreed to subscribe for 100,000 of the prefer- 
ence shares at 21s. and to purchase up to 90,000 of 
the ordinary units at 18s. each. The proceeds of the 
preference issue will be used to complete a programme 


for the extension and modernisation of the works started | 


in 1946 
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THE STANTON IRONWORKS COMPANY 
LIMITED NEAR NOTTINGHAM 
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Company News 
(Fiy::res for previous year in brackets.) 
Rippingilles—Dividend of 74% (same). 
Fishers Foils—Dividend of 5% (same). 
Newman & Watson—Dividend of 6% (5%). 
Hadfields—Interim dividend of 5% (same). 
Range Boilers—Interim dividend of 5% (same). 


Burnell & Company—lInterim dividend of 74% 
(same). 


H. & J. Hill (Willenhall)—Interim dividend of 15% 
(same). 


Bairds & Dalmellington—Interim dividend of 4% 
(same). 


A. & S. Henry & Company—lInterim dividend of 
3% (nil). 

E.N.V. Engineering Company—lInterim dividend of 
4% (same). 


Bromilow & Edwards—Dividend of 10% (same) and 
bonus of 24% (same). 


Josiah Parkes & Sons—lInterim dividend of 4% 
(same on smaller capital). 


Manchester Dry Docks Company—Net profit to 
April 30, after depreciation, etc., to reserve, £75,000 
(same); dividend of 10% (74%); forward, £13,079 
(£6, 762). 

Jones’ Sewing Machine Company—Net profit to 
May 31, after depreciation, etc., £11,935 (£5,740); 
final dividend of 5%, making 8% (same); forward, 
£23,596 (£17,766). 


G. Hopkins & Sons—Net profit for 1946, before tax, 
£23,597 (£30,782); to tax, £13,000 (£22,000): final 
dividend of 114%, making 174% (same); forward, 
£20,449 (£17,515). 

Mansfields—Net profit to March 31, £13,180 
(£11,882); to general reserve, £3,000 (same); ordinary 
dividend of 15% (same); preferred participating 
dividend of 2% (same); forward, £6,756 (£5,526). 


Charles Churchill & Company—Net profit to March 
31, £88,162 (£49,745); to reserve, £35,000 (£30,000); 
equalisation of dividends, £25,000 (nil); final dividend 
of 40%, making 50% (35% and bonus of 124%); 
forward, £34,059 (£30,122). 


Chas. Carr—Trading profit to June 30, £32,919; 
interest, etc.. £20, making £32,939 (£16,837); taxation, 
£18,937 (£8,717); net profit, £12,279 (£7,054); final 
dividend of 75%, making 125% (75%); general reserve, 
nil (£5,000); forward, £13,610 (£11,726). 


Hobbs, Hart & Company—Net profit to March 31, 
£6,963 (£5, 291); profit on Savings Bonds, £383 (£109); to 
taxation, including reserve tax on profits to date, £3,000 
(£256); reserve rehabilitation costs, £150 (nil); general 
reserve, £1.736 (£1,483); retirement bonus, nil (£1,138); 
dividend of 6% (same); forward, £993 (£1,090). 


Cozens & Sutcliffe (Holdings}—Combined gross 
trading profit to June 30, £31,257 (£35,405); to fees and 
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general expenses, £1,059 (£839); tax. less refund of £78) 
(£638), £11,786 (£21 ,247); dividend of 224% (20%), 
forward, £35, 276 (£29,240). A dividend of 25% has 
been announced i in respect of the year to June 30, 1948, 


Morgan Crucible Company—Net profit for the year 
ended March 31, after depreciation, tax, etc., £441,834 
(£428,049); interest on 5% obligations, nil (£6 069); re- 
habilitation reserve, £100,000 (nil); general reserve, 
£100,000 (£150,000); final dividend of 83%, making 
124% (114% on smaller capital); forward, £100,831 
(£88,042). 

Electric Construction Company—Gross profit for the 
year ended March 31, £199,980 (£265,864); other 
income, £1,813 (£3,101); to E.P.T., nil .(£46,000); net 
profit, after expenses, £58,320 (£89 990); to income tax, 
£30,000 (£45,500); dividend of 124% (same); general 
reserve, £9,911 (£20,000); superannuation fund, £2,000 
(nil); forward, £39,773 (£40,339). 


Scottish Machine Tool Corporation—Profit for the 
year ended March 31, £93,483 (£91,559); provisions no 
longer required, £25 661 (nil); to depreciation, £21,250 
(£21,221); war damage, nil (£311); directors’ fees, £1,850 
(£1,853); income tax, E.P.T. and profits tax, £70,000 
(£46,000); net profit, £26,044 (£22,174); final dividend 
of 5%, making 8% (same); forward, £32,806. 

Ward & Goldstone—Profit for the year ended March 
31, after all general charges, £263,068 (£213,470); taxa- 


tion, £112,619 (£141,077); depreciation, £20,370 
(£16,043); directors’ fees, £400 (same); provident 
scheme, £1,500 (same); net profit, £128,179 (£54,081), 
to reserve for future taxation, £30,000 (£5,000); final 


dividend of 30%, making 50% 
(£84,365). 

Greenwood & Batley—Trading profit for the year 
ended March 31, £37,058 (£91,236); E.P.T. recoverable, 
£36,937 (£20,844); other income, £12,231 (£9,178); to 
debenture interest, £4,000 (same); fees, £2,894 (same); 
depreciation, £17,000 (£20,000); profits tax, £950 (nil); 
income tax, £8,538 (£35,745); net profit, £52,844 
(£58,619); to contingencies, £10,000 (same); final 
dividend of 10%, making 15% (same); forward, £72,628 
(£62,392). 

Crossley Bros—Gross trading profit to April 30 
(after charging depreciation £35,000, against £25,000), 
£199,313 (£155,953); A.R.P. expenses, £1,805 (£6,263); 
war damage, nil (£632); dividend from _ subsidiary, 
£15,625 (£43,750); other dividends, £4,961 (£4,953); 
rents and fees, £264 (£223); bank interest, £633 (£5,909); 
directors’ fees, £1,500 (same); staff pensions, £9,844 
(£9,489); tax, £156,479 (£139,060); net profit, £49,902 
(£42,026); to general reserve, £10,000 (same); 5% pre- 
ference dividend, £6,473 (£5, 294); preferred ordinary 
dividend, £7,766 (£7, 765); deferred se dividend 
of 124% (same); new deferred ordinary dividend of 
84% (nil); forward, £48,128 (£45, wana 


(35%); forward, £153,514 





THE ALUMINIUM CASTINGS COMPANY, LIMITED, has 
made application to the Capital Issues Committee for 
permission to issue a further 150,000 preferred ordi- 
nary 10s. shares, provisional arrangements having been 
made for the issue of these shares at a suitable premium. 
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applied, are essential to industry. ‘‘G.R.”’ 
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Reliable refractories, properly LET’S GET and research. If you have a difficult 


problem concerning selection and 


is actually a complete refractories TOGETHER application, remember that the practical 


industry inside one organisation. The “G.R.’’ range 
of products includes many brands well known to 
engineers throughout the world. Whatever type of 
refractory is needed, the appropriate “‘G.R.’’ product 


represents the last word in manufacture, development 


THE G.R. RANGE INCLUDES 
FIREBRICKS . BASIC BRICKS 
ACID-RESISTING MATERIALS 
SANDS . SILLIMANITE & HIGH 
ALUMINA BRICKS . REFRAC- 
TORY CEMENTS . SILICA 
BRICKS . INSULATION . PATCH- 
ING & RAMMING MATERIALS. 


GENERAL REFRACTO 


GENEFAX HOUSE, 


Telephone @ Sheffield 31113 


experience of “G.R."’ engineers, backed by an 
outstandingly efficient Technical Department, is 
at the service of all users. To get a better grip of 
heat, to lengthen the life and improve the cost/ 


output ratio of refractories, it pays to consult “‘G.R.” 








SHEFFIELD, 10. 
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New Companies 


(“‘ Limited” is understood. Figures indicate capital. 
Names are of directors unless otherwise stated. Information 
ar, Or by Jordan & Sons, 116, Chancery Lane, London, 


Scott Engimeering, 10, Coleman Street, London, 
E.C.2—£2,000. R. Lowe. 

Attercliffe Engineers, 46, Ardmore Street, Sheffield— 
£1,500. W. and M. Allen. 

Morfa Service Engineering Company, 
Road, Cardiff—£1,000. R. Parry. 

Garson Engineering, 19, Stockton Road, Edmonton, 
London, N.18—£5,000. G. E. Richardson. 


Aberdare Engineering, Aberdare, Glam—£100,000. 
F. G. Penny, Sir G. C. Usher, and J. Wignall. 

Tubemaking Machines—£5,000. H. M. Hart, Hinton 
House, Hinton Road, Bournemouth, subscriber. 

Amblecote Foundry, Platts Foundry, Platts Lane, 
Amblecote, Staffs—£1,000. J. H. and G. McMurray. 


Greenstead Foundry Company, 464, Salisbury House, 
London, E.C.2—£10,000. J. F. Brackett and E. L. 
Lester. 

Midhurst Engineering & Motor Company, Rum- 
bolds Hill, Midhurst, Sussex—£2,000. A. C. and 
A. R. M. Visick. 

Irving Engineering Company, Woodchester Factory, 
Woodchester, nr. Stroud, Glos—£8,000. E. A. Kelsey 
and C. G. Irving. 

Withers Electronic Developments, Rose Works, 
Lichfield Road, Wednesfield—£2,000. N. A. Pershouse 
and W. G. Withers. 

Kennedy & Kempe, Harewood Forest Works, Long- 
parish, Hants—Engineers, etc. £1,000. I. T. Kempe 
and E. A. Dennison. 


Pritchard Bros. (West Bromwich), Witton Lane, Hill 
Top, West Bromwich—Engineers, etc. £12,000. J. H., 
H. and J. J. Pritchard. 


Bloxwich Domestic Boilers, Willenhall Lane, Blox- 
wich, Staffs—£7,000. T., D. and J. Carrington, T. J. 
Bentley and F. A. Smith. 

Norwood Engineering Company, Commercial Union 
Buildings, Cheapside, Nottingham—£1,000. B. Roden, 
A. Shaw and N. Phillips. 

Mann Engineering, 9, Barns Street, Ayr—£1,000. 
J. S. Mann, A. A. Austin, R. I. Weekes, W. C. Gal- 
braith, and R. D. Dunlop. 

Leicester Plating Company, 7, Freeschool Lane, 
Leicester—Electroplaters and metal finishers. £5,000. 
E. G. Lacey and C. Goodman. 

G. B. Appliances Company, 112, Colemore Row, 
Birmingham—Manufacturers of aluminium, iron and 
steel, etc. £10,000. G, Bunn. 

Macdonald Bros., 8, Waterloo Street, Birmingham, 2 
—Toolmakers. die sinkers, etc. £1,000, F, H. and 
O. E. Macdonald, and L. I. Barnett. 


Dumballs 
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A. Higginbotham & Sons, 13, Albion Road, Ide 
Bradford—Electrical and general engineers, et 
£25,000. H. W. and W. A. Hutton. 


J. Martin & Company, 16, Beeches Passage, Wey 
Bromwich—Mechanical and electrical engineers, etc. 
£1,000. H. J. Roberts and J. Martin. 

Charles Laing & Sons, 27-28, Beaverbank Place, Edin- 
burgh—Brassfounders. £5,000. J. and J. M. Laing, 
and C. Laing, sen., and C. Laing, jun. 

J. W. Coward & Company, 32, Rainsford Road, 


Chelmsford—Heating and ventilating engineers, et, 
£5,000. J. W. Coward and A. C. Horsnell. 


Bilashill, Wakefield & Trafford, 75, New Street, Bir. 
mingham—Manufacturers of machinery, etc. £5,000, 
D. J. Blashill, J. A. Wakefield and P. W. Trafford. 

Thomson & Stewart (Aberdeen), 305, King Street, 
Aberdeen—Iron and steel founders, etc. £10,000, 
R. M. Simpson, N. C. Munro, J. Grant, and R. C. 
May. 

Wilde & Clayton, Bush Lane House, Bush Lar, 
Cannon Street, London, E.C.—Metal sprayers, etc. 
£4,000. E. C. D. and G. D. Clayton, and M. Y. 
Wilde. 

Thomas Gourley & Sons (Greenock). 97, Rue End 
Street, Greenock—Engineers, boilermakers, shipbuilders, 
etc. £1,500. J. M’D. Matthews, D. H. and M. T. 
Montgomery. 

Reliance Fabrications, Barn Meadow Lane, Gt. Har. 
wood—Constructional, welding and fabricating engi- 
— S. £3,000. J. W. B. Beaumont and W. H. 

‘ollard. 


Comet (Manchester), 161, Hamilton Road, Long- 


sight, Manchester, 13—Mechanical and_ electrical 
engineers, etc. £1,000. B.G. Foster, N. E. Pickering, 
and R. S. Smyth. 


Credowan, The Pavilion, Stocks Lane, East Witter- 
ing, Sussex—Precision and general engineers, etc. 
£2,000. A. H. Edwards, A. A. Noon, F. G. Croxford 
and H. E. Watts. 

Anglo-North African Engineering Company, Devon: 
shire Chambers, 146, Bishopsgate, London, E.C.2— 
£1,000. M. Le Guyon-Guen, G. Dodier, Dr. R. Gow, 
and C. E. Hofgaard. 


Compton Heard & Company, 23, Du Cane Court, 
Balham High Road, London, S.W.17—Mechanical, 
electrical and general engineers, etc. £1,000. E. G. 
Compton and F. Heard. 


Richard Crittall Stralingswarmte, 156, Great Port 
land Street, London, W.1—Engineers. etc. £10,000. 
J. L. Musgrave, E. Bigeault, A. E. Hinds, V. C. Hardy, 
C. J. H. Trutch and C, Schmitt. 


Wuessoe, LimiTED, Darlington, have been placed by 
Lloyd’s Register of Shipping on their list of recog: 
nised manufacturers of class I welded pressure vessels 
(fusion welding). 
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The coal position, as it affects foundry 

production, can very largely be 
PRODUCTION alleviated by the economies which 
result from firing your stoves by a 


AND THE FUEL Mirrlees-Combustioneer Automatic 


Coke or Coal Stoker. Nor are the 
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Stoker Division 


POST . ties 


COMBUSTIONEER 
THE MIRRLEES WATSON Co., Led. 








QUESTION economies confined to fuel alone; 
temperature control and even heat 
distribution practically eliminate 
half-dried or burnt cores and moulds. 





The illustrations are of a Mirrlees Stoker 
capable of burning up to 250 Ibs. of Coke per 
ae at Messrs. John Hall & Co.'s Foundry, 

Iidham. 





The Mirrlees Watson Co., Led. 
Stoker Division 
Stockport 


Date as postmark 





TOCKPORT Please send full details of Mirrlees Combustioneer 





Automatic Stokers to the attached address. 
COUPON FT) /7 [8/47 
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Raw Material Markets 
Iron and Steel 


Some expansion of blast-furnace outputs has been 
achieved, but there is still a serious dearth of pig-iron, 
which cannot be relieved until more stacks are put 
into production. Licences to consumers are not being 
issued beyond the end of September and then only for 
minimum tonnages. Cast-iron scrap is also very 
scarce and this shortage of material is holding up the 
output of light castings. Stocks of high-phosphorus 
iron have recently been seriously depleted, and there 
has lately been a heavier run on special irons such as 
hematite and low- and medium-phosphorus grades, 
which are required for the production of engineering 
castings. 

Information in regard to overseas purchases of semi- 
finished steel is very scanty. Apparently no substan- 
tial tonnages have been booked, but June imports were 
of average proportions and home production is on a 
slightly better scale. Nevertheless, both small billets 
and sheet bars are definitely in short supply, and even 
though re-rollers are prepared to use defectives, crops, 
old rails, etc., they are still unable to keep their mills 
on full production. 

Among finished steel products, the demand for light 
plates and steel sheets is conspicuous, and doubts are 
expressed concerning the redemption of the Govern- 
ment’s promise of an increased allocation to the 
motor industry in Period IV. The sheet makers are 
unable to cope with current requirements, and if 
bigger tonnages are allotted to the motor manufac- 
turers, other users will have to go short. Deliveries 
of plates and angles to the shipyards have recently 
been on a better scale and estimates of shipbuilders’ 
outputs for the second half of 1947 are slightly more 
optimistic. Pressure on the strip and wire mills is 
intense and maximum outputs of railway and colliery 
equipment are requisitioned over the next six months. 
Business in special steels is also very brisk both on 
home and foreign account. 





Non-ferrous Metals 


The British Non-ferrous Metals Federation has 
issued the figures of copper consumption during June 
and for the half-year; these statistics show that the 
tempo of the industry’s activity is well maintained. 
For June the total was 49,131 tons, of which 31,143 
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tons comprised virgin metal and 17,988 tons copper 
and alloy scrap (copper content). For the six months 
to June 30 the returns show a total of 167,893 tons 
of virgin and 92,774 tons of scrap—in all 260.667 tons, 
compared with 230,459 tons in 1946. Both grades 
of copper shared in this remarkable increase to the 
extent of about 15,000 tons each. 

The lead position at present is somewhat confused, 
Although the Government is maintaining its high sell- 
ing price, this is rather out of line with world values, 
which are equal to rather less than £85 a ton in this 
country. Consumers generally are reluctant to buy 


more than their barest needs, but, fundamentally, de- 
mand for lead products continues to be in excess of 


the present level of supplies, while stocks of pig-lead 
are dangerously low. 


7 - hae 
News in Brief 
BRASS MOULDERS employed by M. Cockburn & 
Company, Limited, Gowan Bank Ironworks, Falkirk, 
who began an unofficial strike on July 29, resumed 


work the following day to allow their pay claims to be 
negotiated. 


THE BUSINESS OF J. R. McKellar & Company, non- 
ferrous founders, of 398, Townmill Road, Glasgow, 
carried on by John R. McKellar as sole partner, has 
been sold to John Dickie and William Dickie, of Glas- 
gow Road, Paisley. 


LONG-SERVICE AWARDS at the Ettingshall Works of 
the John Thompson Engineering Company, Limited, 


Wolverhampton, will be made on September 15, when & 


the first section of 1,300 employees will receive medals 
and certificates representing 25,925 years of service. 
THE TREASURY' have made the Import Duties (Draw- 
back) (No. 4) Order, 1947, which provides for an allow- 
ance of drawback in respect of certain aluminium strip 


used in the manufacture of aluminium foil, sheets or 
The Order is published by H.M. Stationery F 


strip. 


Office as S.R. & O., 1947, No. 1449. 


Two HUNDRED MEMBERS of the firm of Matthew— 
Swain, Limited, Railway Foundry, Newton Heath, = 
Manchester, were recently the guests of the company 
for a day’s excursion to Llandudno. This annual event 
was inaugurated in 1913 and, war years excepted, haf 

Long-service awards were presented— 
to Mr. W. Birtles, Mr. H. Earnshaw, Mr. M. E. Swain 
(managing director of the company), Mr. J. Anderson,— 


been continued. 


Mr. B. Stanford and Mr. H. Jones. 








“The LEADER of 
ROTARY FURNACE 
Refractory Linings.” 


WRITE POR PRICE AND FURL PARTICULARS 
WEBSTER & CO. (Sheffield) Led., Millhouses, Sheffield, 8. 


Telephone: Sheffield 71078. 


MAKERS OF HIGH GRADE REFRACTORIES 
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